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(54) Title: SYNTHESIS OF CORE SUGAR CHAIN STRUCTURE OF ASPARGINE-LINKED GLYCOPROTEIN 

(54) %m<o^: 7x/<7*>^is^ >/<<?K=iTtemm&<D-&i$. 

(57) Abstract: It is intended to chemically synthesize the trisaccharide moiety at the reducing end in the core sugar chain structure 
of an aspargine-linked glycoprotein. By using a highly inexpensive natural polysaccharide having a mannose /S -1,4-bond as the 
starting material, a \—*4 glycoside bond of mannose is formed. 
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[oooi] ^mnmm^^^m^ummi^m^^nmm^mm^^ 
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[ooo3] ^u^<DT^<y^^mmm(D^Tmmmm^t^m^mT^tcib<D^} 

j3 --^^y^y^^K^(Man £ 1^4GlcNAc) %it^m^M)&^^tm^Km 
MXfo&o ^J—^(D2\iL(D7km^T^T/Vm^^X\^t-fc, 

^xmn.m^&mtmm&tzz.ttet^K ttmrn-ehZo ^m^mia^^- 
^(ommmm^ ^t, ttm<D7kw&<DRj&&*m<D7m&Kit^xm 

&mfbth%(7km^(Dfc}J(;^ : lit. > 6{$. > 2i\L > 3{i > 4{£) Q 
GlcNAc 0 l^GlcNAcfllat^^J^JCoV^TfcraJH^fcSo 

5S7C^«<D3$|(Man j3 1^4GlcNAc )3 1^4GlcNAc)<D^^^ % ^/^M^LT^o 

[0004] ##fF JCftfel :Kunz, H. and Gunther, W. (1988) Angrew. Chem. Int. Ed. Engl. 27, 
1086-1087 

[0005] ^x\ *ftm&tb&^s—xi%m& n l^^xm^tm^^i-^m 
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[ooo6] *3swtt, r^<y^w^mm^^Mmm<D=xTmmmm^ii- 

5S5c^C<^3HKManj3 l->4GlcN £ l-*4GlcN)SrjRl5tt'5^^^*5V^'r, 

Wb2] 




^&h^#9*WW-^alMk ^(VI) : 

Wb3] 




MM 

OP 1 

*T*^$tb5^W— ^2|f(ManP 1 0 1^4ManP ! ^Mfc^&£$i3i-t"5X@; 
[0007] (2) #£>*Lfc^>V— ;*2£f (ManP 1 0 1^4ManP 1 ^ ) ^^^n^V^U #Cl 
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Wb5] 



/VlEg, ^fcteMiag^tebTl^r^^i-) 

-e^$^Tv ? {b2^(ManP 1 j3 l^ManP^Mb^^B^ti-^Ig; 
[0008] (4) mhfltlT^t2m (ManP 1 j3 l^ManP'M) ^^^O-hnSSrJIftliffi-gi&b 

(4-1 )#ibtL/cTvMk2» (ManP 1 j3 l^ManP^Mfc^^h^K^-OP 10 *^ 

hy^NnT-feh^^-hft:i:i-^^\ ;£fcte (4-2) mbtl±Ti?i£2m (ManP 1 
|3 l^ManP^Mbl^^-hn^J&lit^M^U #CVv? 
(5)#^>tbfcJ^fl^A#:^^:: 
Wb6] 



-e^^tL^T^y^^v^t^/v-K^KJ^^^, ^:(iii) : 




(ii) 
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p\ p\ p^xxfp^nmmtmmm) 

-e^$tLS3»(ManjS l^GlcNP 1 jS 1^4GlcNP 2 SMt:'^#)^iti~S#X©: 
[0009] (6) mtbtlfc3mfc&®<Dmttmz.&mT^<9*>&W&£^ ^ (IV) : 
Wb8] 



^*tt5T^9^>ifrS»M3JBKMan ]3 1-^GlcNP 1 0 1^4GlcNP 2 Mb^^§^ 

[ooio] ^wo^^ffljfe^tpra^-efes^di) : 

Wb9] 



[0011] 5£(III): 

Mfcio] 




p 6 — hn — ch — COOP 5 




(IV) 




(II) 
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-e^£tv53$f (Man jS l^GlcNP 1 j3 1^4GlcNP 2 MMl^^ : ^H^So 
[0012] T^^7^V^MII^^^^»^^=3Tlt^#^^*5(t^S5c* 

[0013] *&m(D*TmmM&(Dm&f&^m(DW6&^irbfc<Db&mttz 

Wbii] 



N, N0 2 

(I) (II) 



^op 1 .op 1 OP 2 



N3 P 20 — 

(III) 

[0014] ^ j8 -l, 4-ffi&&i}irZ>^mM$:W)\i*5m&, Tir^vWb&fr 

tt, =T^«5t(DMan)3 l^GlcNAc^^^^^-et^^Tffl^fi^rflfr-efc^o 
fl>£>, ^TlS^#3gO^^^^Hl|-efe§Manj3 1^4GlcNAc#3g^^^BT 

-^4GlcNAc 0 1^4GlcNAc)^^^^^#-e^^3«|*it(D^^(III)^^i-§* 
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[0015] mz*mmj?m(D&Jimz'D^xmmKnmirz> 0 

X@1^W— * 0-1, 4-%£&&^1rZ)2>mMfr^>y— ^2ff (ManP 1 ^ l-> 

Mki2] 




Mbi3] 




[0016] #7^K>fy (galactomannnan) fl^fr (jf^Ph^lsSyVXls ( 

galactomannoglycan) £Wfi£h/5) f3\ ^fWf^W^teCtf^U 7/^7^7 
r ^>^n— (DMt£¥ {£J[£<#&i~5o tfT—ft' (guar, Cyamopsis tetragonolobus 
)-W^=^^(carob^fctelocust bean, Ceratonia siliqua) <7)||<^>^f^WW*^{* 
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mmiz.^y-xmmmz.jf^h-xfr a i^6^x^vx\^^m^mxh 
z*ip>tmm\tt. mm^mmmmm±mmi mm^m (1998) miumn^t 

W>^, Y. C. Lee, et al. (1977) Analytical Biochem., 79, 329-337 3o <OTShiryo Yaga, 
et al. (1995) Mokuzai Gakkaishi, vol41, No 4, 440-443 ^fafc£;fL"CV^ 0 

^ti\a^ mm, mm, »^<mo-2o%mm, hvy/^^mm, mm-mmmm 
[0017] Tkwtm&tfmia^mm. mmk^frmxmmznzT^/vm, -o^svm, 

[0018] 2m<DfrMfeM i g, ^y*y/^7A^nv^77^-, teXTf/^fcfemmWifo? 
[0019] 1M2: 

JLU2n^>7— ^2#f (ManP 1 j3 l^ManP 1 ^)^^ (I) fi^hWD— /Wb^Sr 
[0020] X@3 : 
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[0021] X@4: 

[0022] X@5 : 

j3 1^4GlcNP 1 j3 1^4GlcNP 2 §U)^-^^^M3ti-^o 
Mfcl4] 
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[0023] T^yi^mm : P 3 t^Xfemig, tert-y^/V^iy^/U^/vm, 

o 

[0024] X@6 : 

Mbi5] 
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[0025] ±&(D£5\ZLX&J&Vfc3m&. IW^^fi©W^y«Slti|AU 

tt^xmm&w&ttftmz*>s<?mzmAirzzbi>x%z 0 
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mmm 

[0026] &TK*mm&mnMK£V£bKmmKMmirz>tf, ^mmi^tibmmmK 

sfTll A(Guargum)MEYPROGAT 120S 
K^^CZinc Powder) 

«^il5^fa#l(Copper(II)Sulfate Pentahydrate Oigdli^O 
^VtyMlVyjTl/^e^tyJ* — M>— KDiammonium Cerium(IV) Nitrate) 

[0027] 'fuytmm^mw^^t 

g^^hy "^(Sodium Acetate) 
M^KSI^CAcetic Anhydride) 
hV :7/V;^ng^(Trifluoroacetic Acid) 
Tv^b^hy ^(Sodium Azide) 

LS-i^THV^PB, 4, 0]^^^7-7-3z^(DBU, l,8-Diazabicyclo[5, 4, 0] 
undec-7-ene) 

hy^titiT-feh^hy/HCCl CN, Trichloroacetonitrile) 

3 

frty^hV^/^W ^xf;vx-T/V3^Vy^(BF OEt , Boron Trifluoride 

3 2 

Diethyl Ether Complex) 

^(Acetic Acid, mm^m) 

t°y>MPyridine, Wffil^ffl) 

^h7tKn^7^(THF, Tetrahydrofiiran, #H^/&ffl) 
^nn^y(CH CI „ Dichloromethane, :#HN^JE&JB) 

2 2 

Tirh^hy/KAcetonitrile, ^Tffil^ffi) 
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[0028] 



[0029] 



4 

(30% HBr-AcOH, 30% Hydrogen Bromide in Acetic Acid) 

-O-^T^XBenzylamine) 
[0030] • P;fcT/V-=t— A^^etfc^ft: 
99% /V 

[0031] mmwn 

1. J?TJfM>(Dl]\}7kftM& XXlMan $ 1^4Man(D^gt 
^ffc^—A (1) 

OH OH 



ohI 



Guar gum (1) 200g(large scale) 
2.0g(small scale) 




Solble Galactomannan 
in 70%EtOH(2) 



Ac 2 0/Pyrideine 



OAc QAc 



110degree 



Ac-Mannnobiose(4) 25g(large scale) 

0.45g(small scale) 



Insolble Galactomannan 
in 70%EtOH(3) 

[0032] l.i. ?T13J*<DM7kftm / PML*'r— ;v) 

Z/*f* ^(Galactomannan) ?r#<5 0 

^T^(l)2.0g?rlN TFA 16.6ml^fi?£ii\ ^;V^^\\Q°CKMW^^ 
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f&<D#9?h^>"i'X2) 2.26gi\ 70%^^7— /^^KDir^h^^XS) 73mg 

[0033] (B) 70%^/— /W^(D;tf9^W>^V&T*^/WbU 0-(2,3,4,6-^h7-0-T 
-fe^VV- j3 -D-^Wt°^y^/V)-(1^4)-l,2,3,6-^h7-0-Tir^-/k- a -and j3 -D- 

#^fc70%^^/— /VRT^(D^7^h^^^ (2)2.26g^t°yv ? ^23mH^^^ 
, TfC^-CftS*^ 23mlSrin^, 10°C-t?22B#r H 1Jt#^fc o KJS3^fc2fC*«r;&P 

X., ^nn/}vW^JlV>-CttmU NaHCO NaCl7K^m(DjllI-e^^^b 

3 

4 4 

UPt- a : £ =2:1 ?M-^; [ a ]D-0.5 (c 0.012, ^nn*/VA); X H NMR 5 (CDC1 ) 

3 

1.99—2.19 (all s, 24H, 8COCH ), 3.64 (m, 1H, H-5'), 3.77 (m, 1/3H, H-5 j3),3.95 

3 

—4.13 (m, 2 + 2/3H, H-5 a, H-4 0 , H-4 a and H-6'b), 4.23—4.37 (m, 3H, 

H-6b J3 , H-6a a , H~6b a , H-6a' and H-6a j3 ) , 4.72 (d, 1/3H, f = 1.1Hz, H-l 

r,2* 

j3 '), 4.75 (d, 2/3H, J a =1.1 Hz, H-l a '), 5.04 (m, 1H, H-3'), 5.17—5.25 (m, 

r, 2* 

2H, H-4', H-2 a and H-3 j3), 5.39—5.45 (m, 2H, H-2', H-2 j3 and H-3 a), 5.81 
(d, 1/3H, f =1.1 Hz, H-l 0), 6.03 (d, 2/3H, J a =2.0 Hz, H-l a). 

1, 2 ' 1, 2 

SIMSCC H O £LT):C, 49.56; H, 5.64; MMiW.:C, 49.34; H, 5.67 

28 38 19 

HR-FAB MS[M+Na] + ff-^fS:(C H O Na£LT)701.191, MWM 709.190 

28 38 19 

t.l.c ; Rf = 0.30 (h/Vm^/gl^n^Vk = 1:1) 
[0034] 1. 2. ^tfJ*<Dto7k&MtkM*fr~~A') 

(A)' ^T^i^TFA^^JP^fifU 70%^y— /VT^<D#^h^^^#3 

o 
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fTJfMD 200g£rlN hy^/Vctf-ng^CTFA) 1660ml^^^$-fr, ^/V/<^X 

^(D^f7^h^^^(2) 200.3g^ 70%^/— /V^F^^O^f^h^^^O) 9.9g 

[0035] (B)' 70%^y— /l>BrjgE©^f9^WW-^SrT*fe^/WkU 0-(2,3,4,6,-7^h7-0- 
Tir^VV- ,3 -D--x'^yt 0 ^y^/V)-(1^4)-l,2,3,6 ) -7 i h^-0-Tir^-/V- a -and j3 

#£>;frfc70%^/— /VrT^^^WW-:/ (2)200.3g^fc°yv ? ^2100mL^^Af 

£^ 7K^^-e^M 2ioomi^px., io°cx22mmmw^tc 0 Bu&mmKx. 
o&mtl* ^pp^/w*srjBvvr*smu tk, NaHco i^mw., N&c\7kmwt(Dmxm 

3 

#^L7t#, feKMgso ^m^^xm^^tco ±94hmM&mv^XMgSO &W0f&g 

4 4 

;Va^y/^mp^;v = 2:l)£fflV vr#8t*t§£U S #J<&(4)25.2g£r#;fc 0 
[0036] 2. 0-(2,3,4,6-^h7-0-T-fe^/V- jS -D--^Wt°7/V/V)-(1^4)-l,3,6-MJ-0- 
T-fe^/V-2-T> ? K-2-'7 2 ^=ari/- a -D-^7v=*fc°7/ ^K(8)<£>-g*J& 
(2) 

Mbl8] 
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[0037] (C) 0-(2,3,4,6--7^7-0-Tir^vV- jS -D-^>/^yyiy/V)-(1^4)-2,3,6-hV-0- 
^b^^)(4)2.20g^^ 19ml^^^$^T, 71^^30% HBr-AcOH^4.6ml^Px.it 
TK^PX., ^tm/jN/k^ffll^T^MU 7k, NaHCO 7k$$m, NaCl7K^m»JHI-e* 

3 

4ffi7KMgSO -e^;M$-frfc 0 -fe^h^i^fflV^MgSO 

4 4 

£«JET-C**tU § W^(5)^tp£0^1^£2.21g#7c 0 
t.l.c; Rf = 0.35 (h/Vrc^/|^^m^-/V = 1:1) 
[0038] (D)O-(2,3,4,6-^h7-0-T-fe^/V- j8 -D-^^/t°77> / 7VHl^4)-,3,6-v ? -0-Tir 

7K^^^\ BtB* 3.8mU tR 7.6ml, ^^7"}^^ 2.06g, «^57]aP#/ 0.20g, M 
|& 1.65g(Z)jl|B#-e3oP 77^C, ^^/V^— 7— ^fflV^-C^t#L^^^px. 
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ttmu NaHco Tkmm. Nacmmm^m^m^tcm^MTKMgso -e^it 

3 4 
4 

7^^y^^/V^n^b^7^--(^m^;h/^W^^^/V = 2:l)£rfflV>T 
£Mtt«MU B6^(6)£0.64g#fCo 
^^^)(4)^^(DI|X*: 36%- 
[0039] X H NMR 6 (CDC1 ) .200, 2.05, 2.08, 2.10, 2.12 and 2.17(all s, 18H, 6COCH ), 

3 3 

3.66(ddd, 1H, J =9.8Hz, J = 5.8Hz, J =12.2Hz, H-5'), 4.05(dd, 1H, J 

4', 5' 5\6a' 5',6 b' 3, 4 

=6.0Hz, J =8.1Hz, H-4), 4.12(dd, 1H, J =2.6Hz, J =12.2Hz, H-6b'), 

4, 5 5',6b' 6a', 6b' 

4.13-4.17(m, 1H, H-5), 4.23(dd, 1H, J =5.3Hz, J =12.2Hz, H-6b), 4.30(dd, 

5,6b 6a, 6b 

1H, J , =5.8Hz, J , , =12.2Hz, H-6a'), 4.42(dd, 1H, J =2.9Hz, J =12.2Hz, 

5', 6a* 6a\6b* 5,6a 6a,6b 

H-6a), 4.79(dd,lH,J =6.1Hz, J =3.1Hz, H-2), 4.86 (d, 1H, J =l.lHz, H-l'), 

1, 2 2,3 l',2' 

5.05 (dd.lH, J =3.4Hz, J =10.1Hz, H-3'), 5.22 (t, 1H, J =9.8Hz,H-4'), 5.45 

2', 3' 3',4' 4',5' 

(dd, 1H, J =l.lHz J = 3.4Hz, H-2'), 5.51 (m, 1H, H-3), 6.40 (dd, 1H, J 

l',2' 2',3' 1,2 

=6.1 Hz, J = 1.2Hz,H-l) 

duble bond cis 

13 C NMR 8 (CDC1 ) 20.5-21.0(m, 6COCH ), 61.8(C-6), 62.5(C-6'), 65.9(C-4'), 

3 3 

68.5(C-3 and C-2'), 70.8(C-3'), 72.6(C-5'), 74.0(C-4), 74.4(C-5), 97.9(C-1'), 
99.0(C-2), 145.6(C-1), 169.5-1 70.6(m, 6COCH ) 

3 

t.l.c; Rf = 0.40 (h/V^Wg^n^/k = hi) 
[0040] (E)O-(2,3,4,6-7^h7-0-Tir^-/V- £ -D-^>Vtf7/v7V)-(1^4)-3,6-di-0-Tir^- 
;V-2-7^K-2-Tt^-> a-andiS-D-^/V^t^y^/V — h^— h (7)<D&f$ 

4k^m(6) 510mg«7KTirh^hy/V 5.4ml^}§^U -20°C^?^U 
-CfflfcUto Z.<Dm&K. TVfc^hVVMNaN )89mg^P^., ^hK. -t])VMlV)i? 

3 

Tl/^—VJ* ^-YU— h 1.50g^l5^^4HI^itT^P^fCo ECfcmwi&^yy^ 

mn.r. -2or-ei8B#^it #uh 0 Rmw^TLcxmmvtc^ zo&mmK** 

^nn^/Wv^gV^tttijU tK. NaHCO zk|g$u NaCl*|g$c<Djl|f 

3 



WO 2005/063782 



18 



PCT/JP2004/019384 



-C»*tU g W»(7)Sr^t?a«E460ingSr#feo 
t.l.c; Rf = 0.5 0 (M^Iz/g^cx^/W = 1:1) 
[0041] (F)0-(2,3,4,6-7^h7-0-Tir^-/V- 0 -D--^^yt°7y^/V)-(1^4)-l,3,6-MJ-0-T 
-fe^/V-2-Tv > K-2-T ? ^-^^- a -D-^/V=tfc°^/iXK(8)<D-^ 

te^(7)^trKJS$&£^£>£Bit 460mg£g^ 2.0mH^§;^U g^^hy^A 
170mg^P^., 80r<D^/W^^75^m#Lfc o S^^^TLC-e^Lfc 
S^^^tKtK^DX., ?w*/VJ*&m\^X$\li\U 7K, NaHCO tR?§$U 

3 

4 4 

0-(2,3,4,6-^h7-0-Tir^/V- j3 -D-^y/\f=7/iy;V)-{\^A)-l, 3,6-hy-O-Tir 
^/V-2-Tv > K-2-7 ? ^-dri/- a -D--vW fc°^/^K(9)^ip^}S360mg#fc o ^<D$| 

tllz.£<9, @ W#)(8)^r 201mmg#/c o 
t.l.c; Rf = 0.39 (h/km^/g^^^/k = 1:1) 
^b^(6)^)^(DI|3l^: 33% G 
[0042] *H NMR 5 (CDC1 ) 1.99, 2.05, 2.10, 2.12, 2.17 and 2.20 (all s, 21H, 7COCH ), 

3 3 

3.51 (dd, 1H, J =3.8Hz J = 10.5Hz, H-2), 3.61 (ddd, 1H, J =9.9Hz, J 

1, 2 2,3 4',S' 5',6a' 

=5.0Hz, J = 2.8Hz, H-5'), 3.83 (t, 1H, J =10.2Hz, H-4), 3.99 (m, 1H, H-5), 

5',6b' 4,5 

4.12 (dd, 1H, J = 2.8Hz J = 12.3Hz, H-6b'), 4.24 (dd, 1H, J = 3.7Hz J 

5', 6b' 6a',6b' 5,6b 6a,6b 

12.5Hz, H-6b), 4.30(dd, 1H, J =2.8Hz, J =12.5Hz, H-6a) 4.38(dd, 1H, J 

5, 6a 6a, 6b 5, 6a 

=2.8Hz, J = 12.5Hz, H-6a), 4.66 (d, 1H, J = 0.6Hz, H-l'), 5.03 (dd, 1H, J 

6a, 6b ' l',2 ' 2', 3' 

=3.2Hz, J = 9.9Hz, H-3'), 5.23 (t, 1H, J = 9.9Hz, H-4'), 5.42 (dd, 1H, J 

3',4* 4',5' 1*2' 

=0.6Hz, J = 3.2Hz, H-2'), 5.43 (dd, 1H, J =10.5Hz, J = 9.3Hz, H-3), 6.24 (d, 

2',3' 2, 3 3,4 

1H, J = 3.8Hz, H-l) 

1,2 

13 C NMR 8 (CDC1 ) 20.5-20.9(m, 6COCH ), 60.3(C-2), 61.9(C-6), 62.2(C-6'), 

3 3 

65.8(C-4'), 68.KC-2'), 69.7(C-3), 70.4(C-5), 70.7(03'), 72.5(C-5'), 74.0(C-4), 
89.9(C-1), 97.5(C-1'), 168.6-170.4(m, 6COCH ) 
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MWeiMiC H O tVX): C, 47.20; H, 5.33; N, 6.35;MMi&: C, 46.90; H, 5.32; N, 

26 35 17 

6.39. 

HR-FAB MS[M+H] + ff#'fg(C H N O £L-C)662.205, MMiW. 662.202 

26 36 3 17 

mp+183.5-184.0^C(^y— /Vfrh), 
t.l.c; Rf = 0.39 (b;Vxy/^ixf;v = 1:1) 
[0043] 3. TU/V 0-(2, 3, 4, 6-7"h^-0-Ti?^VV- J3 -D-^Wt°7/^^)-(1^4)-G-(3, 
6-v ? -0-T-fe^/V-2-Tv ? K-2-T f ^-dr^- 0 -D-^=3t 0 ^yvvk)-(1^4)-3, 6-v 5 

Wbi9] 




(8) OAc 

OAc 




(13) 



[0044] (G) 0-(2,3,4,6-^h7-0-T-fe^/V- j3 -D-vy/^/V^HH^.e-^-O-rt 
^/V-2-Tv ? K-2-^^-drv'-D-i//V=it 0 ^y— ^ (10)(£>^j£ 
f^^)(8)300mg^THF 3.0mH33g#¥&i§\ 7R?fr^^^vVVT^>" 89 ju l^JtlX., 

4 4 

/t 0 r(D^S^7^i/^-^y^^/^n^h^7^— (?§ffi?$; h/V^Wg^^/v 
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= 3:2)&m^XftimWkU a ^(10)£257mg#^ o 
4k&V0(.8)frb<D$ls&: 92% 0 

HR-FAB MS[M+H] + ff#'fg(C H NO tL-X)620A9A;MWM 620.192 o 

24 34 3 16 

t.l.c ; Rf = 0.26 (b/Vrc^/g^n^vV = 1:1) 
[0045] (H) 0-(2,3,4,6-^rh7-0-Tir^vV- jg -D-v yyt°77 v'/V)-(1^4)-3,6-v ? -0-T-fe 
^/l>-2-Tv > K-2-^drv'- a -D-^/l^t^/iX/V M^anT-feM^— Kl 1)<£> 

ffr^l(10)85mg£rCH CI 550 # l^CCl CN 275 # 7ktW"CDBU 10.2 

2 2 3 

mm^/is =2:i)&m^^xttmmmu gw^(ii)^80mg#7^ o 

4k&m(10)frh<Dl\zm : 76% G 
[0046] X H NMR 5 (CDC1 ) 1.97, 2.02, 2.07, 2.08, 2.16 and 2.17(all s, 18H, 6COCH ), 

3 3 

3.56-3.60(m, 1H, H-5'), 3.60(dd, 1H, J =3.4Hz, J =10.5Hz, H-2), 3.88(t, 1H, J 

1, 2 2, 3 

=9.8Hz, H-4), 4.09(dd, 1H, J =2.7Hz, J =12.5Hz, H-6b'), 4.09-4.14(m, 

4, 5 5', 6b' 6a', 6b' 

1H, H-5), 4.21(dd, 1H, J =3.9Hz, J =12.5Hz, H-6b), 4.33(dd, 1H, J 

5, 6b 6a, 6b 5, 6a 

=2.2Hz, J =12.5Hz, H-6a), 4.33(dd, 1H, J =4.9Hz, J =12.5Hz, H-6a'), 

6a, 6b 5', 6a' 6a', 6b' 

4.69(s, 1H, H-l'), 5.01(dd, 1H, J =3.4Hz, J =10.0Hz, H-3'), 5.20(t, 1H, J 

2', 3' 3', 4' 4', 5* 

=9.8Hz, H-4'), 5.38(d, 1H, J =3.4Hz, H-2'), 5.51(dd, 1H, J =10.5Hz, J 

2', 3' 2, 3 3, 4 

=9.5Hz, H-3), 6.41(d, 1H, J =3.4Hz, H-l), 8.79(s, 1H, NH) 

1, 2 

13 C NMR 8 (CDC1 ) 20.5-20.7(m, 6COCH ), 60.8(02), 61.9(C-6), 62.3(C-6'), 

3 3 

65.8(C-4'), 68.2(C-2'), 69.3(C-3), 70.7(C-5 and C-3'), 72.6(C-5'), 74.1(04), 
90.5(C(NH)CC1 ), 94.1(01), 97.3(01'), 160.6(C(NH)CC1 ), 169.5-170.4(m, 

3 3 

6COCH ) 

3 

t.l.c ; Rf = 0.37 (h/Vm^/gl^n^Vk = 1:1) 
[0047] (I) TV;V 0-(2, 3, 4, 6-^h^-O-Tir^/V- /3 -D--^/fc°7/iX/V)-(1^4)-0-(3, 
e-^-O-Ttf/V^-T^F^-ft^^- j3 -D-^/V=3t°7/^/VHl^4)-3, 
-0-^<^v ? /V2-T f ^-df-^-2-^^/W5K- 0 -D-^/V3t°7/^K(13)6D^j^ 



WO 2005/063782 



21 



PCT/JP2004/019384 



{^^(ll)47mg^Ty/V-0-3, 6-0-^y^-2-f>^-2-7^;W5K- j8 
-D-P/V^^S ixK(12)45mgSrCH CI 700 ju HCg$fl?$1i\ MS4 A (*EV3f-^9— 

2 2 

#CfcU BF OEt £2.3 /z l#P;t, ^|{f#ffl^CT, -20°C^24R#5Qil#U/t o Si^H-^ 

3 2 

^77^-(^tii«;^xy/^ixf;V =5:2)&fflV>T!HS#»38gU S W^(13)£ 
TU/V 0-(2, 3, 4, e-^h^-O-T-fe^/V- j3 -D-^^/fc^y^/V-Hl^-O-O, 6-v> 
-0-Tir^/V-2-Tv ? K-2-'T y ^^- a -D-^7V3fc°^>Vl7)-(1^4)-3, 6-^-0-^ 
y^2-f^^-2-7^;W5K- £ -D-^7v=3fc°7/ v / K^a-tP^S32mg^#fc( ct ; 
)3=1:2) 0 $^>^3:HPLC(^tiilt;^i^>'/^y-/V=12:l)^fflV^-C^gl»Mb^ 0 
l^(13)£21mg#fc 0 
^^^(ll)7^ib<DIt5l*: 31% c 
[0048] X H NMR 6 (CDC1 ) 1.90, 1.92, 1.96, 2.00, 2.07, 2.15(aH s, 18H, 6COCH ), 3.08(m, 

3 3 

IH, H-5'), 3.27(dd, IH, J =8.1Hz, J =10.2Hz, H-2'), 3.46(ddd, IH, J 

1', 2' 2', 3' 4", 5* 

=9.9Hz, J =4.8Hz, J =2.6Hz, H-5"), 3.51-3.56(m, IH, H-5), 3.56(t, IH, J 

5*, 6a* 5", 6b* 4', 

=9.8Hz, H-4'), 3.76(dd, IH, J =1.4Hz, J =10.9Hz, H-6b), 3.87(dd, IH, J 

5* 5, 6b 6a, 6b 5, 6a 

=2.9Hz, J =10.9Hz, H-6a), 3.91(dd, IH, J=6.3Hz, J=13.0Hz, CHH'CH=CH2), 

6a, 6b 

3.98-4.20(m, 7H, H-6b", H-6b', H-4, H-2, H-6a', H-3, CHH'CH=CH2), 4.27(dd, 
IH, J , =4.8Hz, J , =12.3Hz, H-6a"), 4.27 and 4.66(ABq, 2H, J=12.5Hz, 

5", 6a" 6a", 6b" 

PhCH ), 4.30(d, IH, J =8.1Hz, H-l'), 4.42 and 4.73(ABq, 2H, J=12.0Hz, PhCH 

2 T, 2* 2 

), 4.45(s, IH, H-l"), 4.76(dd, IH, J =3.4Hz, J =9.9Hz, H-3'), 4.92(dd, IH, J 

2', 3' 3', 4' 2*, 

=3.4Hz, J m =9.9Hz, H-3"), 4.93(dd, IH, J=1.5Hz, J =10.4Hz, CH=CH H), 

3" 3", 4" trans trans 

4.93(dd, IH, J=1.5Hz, J =17.2Hz, CH=CHHcis), 5.06(d, IH, J =8.4Hz, H-l), 

cis 1,2 

5.14(t, IH, J =9.9Hz, H-4"), 5.30(d, IH, J =3.4Hz, H-2"), 5.60(m, IH, 

4", 5" 2", 3" 

CH=CH2), 6.70-7.58(m, 14H, Ar-H) 

13 C NMR 8 (CDC1 ) 20.5-20.6(m, 6COCH3), 55.5(C-2), 62.2(C-6' and C-6"), 

3 

64.5(C-2'), 65.9(C-4"), 67.8(C-6), 68.KC-2"), 69.7(CH CH=CH ), 70.7(C-3"), 
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71.9(C-3'), 72.0(05'), 72.5(C-5"), 73.5 and 74.3(2PhCH2), 74.6(C'-4 and C-5), 
78.2(C-4), 97.3(C-1 and C-l"), 100.8(C-1'), 117.3(CH CH=CH ), 127.0-133.7(m, 

2 2 

18Ar-C), 137.9(CH CH=CH ), 169.6-170.4(m, 8C=0) 

2 2 

HR-FAB MS[M+Na] + f+ fffiC H NO Na^LT). 1 153.375, MBM 1153.374 

55 62 4 22 

t.l.c ; Rf = 0.53 (K^rc^/gjig^n^vv = 1:1) 

[0049] (j) (^y^vvv TttzfZ—f—Z) TU/v-o-3, 6-^-0-^0^-2-^^-^-2- 



0 -D-^/V=3t°7/v'K(12) 

Wk20] 




NPhth 
yield 65% 



l H NMR S (CDC1 ) 3.63(m, 1H, H-5), 3.76-3.85(m, 3H, H-4, H-6a and H-6b), 

3 

3.97(dd, 1H, J=13.1Hz, J=6.1Hz, CHH'CH=CH ), 4.15-4.26(m, 3H, H-2, H-3 and 

2 

CHH'CH=CH ), 4.52 and 4.73(ABq, 2H, J=12.2Hz, PhCH2), 4.58 and 4.64(ABq, 

2 

2H, J=11.9Hz, PhCH2), 4.99(dd, 1H, J=1.3Hz, J =10.3Hz, CH=CHcisH ), 

trans trans 

5.07(dd, 1H, J=1.3Hz, J =17.2Hz, CH=CH Htrans), 5.17(d, 1H, J =8.1Hz, H-l), 

cis cis 1, 2 

5.61-5.70(m, 1H, CH=CH ), 6.93-7.67(m, 14H, Ar-H) 

2 

13 C NMR 8 (CDC1 ) 55.3CC-2), 69.7(C-C=C), 70.7(C-6), 73.5(C-5), 73.8 and 



WO 2005/063782 



23 



PCT/JP2004/019384 



74.3(Ph-C), 74.5(C-4), 78.7(C-3), 97.4(C-1), 117.3(C-C=C), 127.4-128.5(m, 
Ar-C), 133.6(C-C=C), 137.6 and 138.2(C=0) 

HR-FAB US[M+H] + nYWMC H NO irLT)530.218, MMiW. 530.215 

31 32 7 

t.l.c ; Rf = 0.72 (h/Vrc^/g^^m^-/V = 1:1) 

[oo5o] mmKm^xm^mcKmwi.xwm^^m^ ma&mm&%\mirtit£i&m 

*5it§3l7n*^3|t(Manj3 1^4GlcN £ H4GlcN)^^^fcfc©Mii 
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en (i) # -l, &v N-e#e>*wbft^ 

^(D7K^S^«i-^i:^J;«9. ^(I): 



1^4GlcN )3 1^4GlcN)^®iti-^^?*o 
>/—X<D2mzTi?Vm^*bVTMz{iLmir%3<: (II) : 



-e^$tLSTv ? ^2«(ManP 1 j3 1^4ManP 1 S)^^SrMati-§, «-X@^ti>^ 

[3] r^<y^>^mm^^mmm^Tmmmm^n^m^^(D3m 




a) 




(ii) 
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(Man/3 1^4GlcNj3 1^4GlcN)^M5t-r^ff^3g2fEgc<^^&^*5V>-C, £t>K, 

(5) #^tL«g|S^Af*i-^: 
Wb3] 




MM 




(^fp, p\ p\ p^iOT^ffrfe^lca) 

-C^$tbS3*KMan/3 l^GlcNP 1 0 l^4GlcNP 2 MMt^^§^1-5, #X@«r^ 

(Man j3 1->4G1cN]8 1^4GlcN)Sri!i5ti-5f*^3iBife0^fetJ:*3V>T, $£>K, 
(6)#^tL/c3«^^(D^^^^T^^^V^^$*, 5£(IV) : 
Mb5] 

P 6 — HN CH COOP 5 




(IV) 



T^tl^T^^V^^MSi^Man j3 1^4GlcNP 1 j3 1^4GlcNP 2 Mb^^S3t 
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Wb6] 




X*^£tlZ>^>;— ^2ff (ManP 1 13 l^ManP 1 ^)^^^^^^^ 
[6] ^(I): 

am 




-C^^tL^-^W— ^2H(ManP 1 3 l^ManP^Mt^^^t^V^U ^^XM 
J—^(D2m^Ti?V^^*YyTMZ.itMirZ>^ (II) : 

MM 




(ID 



N 3 N0 2 

/use, ^^Mgag^^brv^^^^^-r) 

-e^$tb^Tv ? ^2»(ManP 1 j3 l^ManP 1 ^)^^^^^^^ 
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[7] Myc^^m<D^y— *(D2mzTZ?\?m^Z>hVTMciiLmirZ>£:(lI) : 



^£tv5TvMk2#f (ManP 1 /3 1^4ManP 1 §U)^^#/0^hn^^g|^^g^L, 

Mbio] 



Mbii] 




(5*^ P\ P\ P^it^P^^tfffE^l^lEa) 

-C^$tv53«(ManiS l^GlcNP 1 /3 1^4GlcNP 2 MMt:^^5ti-5^&o 

[8] 

Wbl2] 




(^fp, p\ p 2 , p^zTfp^mmmmm) 



Mb9] 




(id 
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^&tiZ3m4k&to<aM7&m\z^T^<?^>&l&&£^ ^(iv) : 
Mbi3] 

p 6 — hn — ch — COOP 5 




(IV) 



^&&tlZ>7X/<9^il£&M3ffi(Man j3 1^4GlcNP 1 j3 1^4GlcNP 2 Mb^^^3a 

[9] s:(n): 
Wbi4] 

DP 1 

(ID 

N 3 N0 2 

-e^$tL^T> ? ^2»(ManP 1 j3 l->4ManP 1 §i)>fb^#Jo 
[10] ^ (III) : 
Mbl5] 




-C^$tl^53*KMan j8 1^4GlcNP 1 jS 1^4GlcNP 2 SMt^#> 0 
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